Background/Objectives: The aim of this study is to investigate whether adherence to the Mediterranean diet changed during the period [1991][1992][1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006] in an Italian population. Subjects/Methods: We derived data from the comparison groups of a network of case-control studies on cancer and acute myocardial infarction conducted in the greater Milan area between 1991 and 2006. Subjects were 3247 adults (1969 women, 1278 men; median age 59 years) admitted to major teaching and general hospitals for a wide spectrum of acute conditions unrelated to long-term modifications of diet. Trained interviewers collected data on selected socioeconomic and demographic characteristics, lifestyle habits and other personal and familial factors. Information on diet was collected through an interviewer-administered, reproducible and validated food-frequency questionnaire. We computed a Mediterranean diet score (MDS) on the basis of nine a priori defined peculiar characteristics of the Mediterranean dietary pattern. Results: In multiple linear regression models, adjusted for age, education, place of birth and residence, and total energy intake, there was no significant association between the period of interview and MDS in both sexes. Subjects aged 55-64 years, those with high education, and those born in central and southern Italy showed the highest adherence to the Mediterranean diet in both sexes. Conclusions: In this population, adherence to the Mediterranean diet showed no significant change over the last 15 years.
Introduction
The traditional Mediterranean diet is characterized by abundant consumption of fruits, vegetables, legumes, nuts, cereals and fish, low consumption of meat and dairy products, use of olive oil for seasoning, and-when it is not contradictory to religious or social norms-moderate consumption of alcoholic beverages, mostly wine . Several peculiar aspects of the Mediterranean diet-as well as a Mediterranean diet pattern as a wholehave been related to health status, including a favorable effect on total mortality, cardiovascular disease and several cancers (Keys, 1980; Trichopoulou et al., 2000 Trichopoulou et al., , 2003 Bosetti et al., 2003; La Vecchia and Bosetti, 2006; Sofi et al., 2008; Pelucchi et al., 2009) . Further, several countries bounded by the Mediterranean sea are among the nations with higher life expectancy at birth in the world, with Spain, France, Italy, Greece, Cyprus and Israel showing a lifespan of X80 years (WHO, 2008) . The Mediterranean diet has been proposed as one of the determinants of the longevity of these populations (Trichopoulou et al., 1995) .
In spite of the increasing evidence and public knowledge of the health benefits of the Mediterranean diet (Dernini, 2006; Sofi et al., 2008) , this was reported as being gradually substituted by the 'western' or 'globalized' dietary patterns in countries of the Mediterranean littoral over recent times (Garcia-Closas et al., 2006; WCRF/AICR, 2007; da Silva et al., 2009) . However, available data on the nutritional transition in Mediterranean countries are scanty and rather heterogeneous across different geographical areas (Alberti-Fidanza et al., 1999; Tur et al., 2004b; Tessier and Gerber, 2005; Belahsen and Rguibi, 2006; Baldini et al., 2008; Valdes et al., 2009 ).
Thus, we investigated whether the adherence to the traditional Mediterranean diet changed over the past 15 years in an Italian population, using a score derived from validated and reproducible food-frequency data (Franceschi et al., 1993; Decarli et al., 1996) .
Materials and methods
Subjects investigated were 3247 adults (1969 women and 1278 men, median age 59 years, age range 18-80 years), from the comparison group of a network of case-control studies on cancer and myocardial infarction collected in the greater Milan area, northern Italy, between 1991 (Galeone et al., 2006 Tavani et al., 2006) . These subjects were admitted to a network of hospitals in the area under surveillance for a wide spectrum of acute conditions, unrelated to known risk factors for cancer and myocardial infarction, and to longterm modifications of diet. A total of 28% of subjects were admitted for traumatic conditions (mostly fractures and sprains), 24% for nontraumatic orthopedic disorders (such as low-back pain or disc disorders), 18% for acute surgical conditions (such as acute appendicitis or strangulated hernia) and 30% for miscellaneous other illnesses (including eye, nose, ear or skin disorders). Less than 5% of subjects approached refused the interview, and this proportion did not materially change over time.
Trained interviewers collected information on education and other socioeconomic and demographic characteristics, anthropometric measures, lifestyle habits and other personal and familial factors. A validated and reproducible 78-item food-frequency questionnaire was used to obtain information on the subjects' diet in the 2 years before interview (Franceschi et al., 1993; Decarli et al., 1996) . A Mediterranean diet score (MDS) was defined a priori on the basis of epidemiological literature on the issue (Trichopoulou et al., 1995 (Trichopoulou et al., , 2005 Bosetti et al., 2003; Bach et al., 2006) , including nine characteristics of the traditional Mediterranean diet; that is, high monounsaturated/saturated fat ratio, moderate alcohol intake, high consumption of cereals, legumes, fruit, vegetables and fish, and low consumption of meat and meat products, and milk and dairy products. The cutpoints for the items considered were set to the sex-specific median values. A point was attributed in the presence of each characteristic, and none otherwise. For alcohol, a value of 1 was attributed to moderate drinkers (that is, for subjects with consumption below the sex-specific median values, calculated among drinkers; these were 18.5 drinks per week for men and 14.5 drinks per week for women) and a value of 0 to those with consumption above these values, as well as to nondrinkers. The MDS was then calculated by summing up the points for each of the nine items. Thus, the score ranged between 0 (lowest adherence) and 9 (highest adherence). A weighted variant of the MDS was satisfactorily valid when correlated with various measures of plasma fatty acids (Panagiotakos et al., 2009 ).
Data analysis
Multiple linear regression analysis was applied to assess the association between sociodemographic factors and period of interview and MDS. Besides period of interview, models with MDS as dependent variable included terms for age, education, place of birth and residence, and total energy intake. Analyses were conducted separately for women and men, as well as for all subjects grouped together. Statistical analyses were performed using SAS v.9.1 (SAS Institute, Cary, NC, USA). Table 1 shows the main characteristics of subjects included in the study, according to the period of interview. During 1991-94, women were 82.9% of subjects, whereas the proportion of women and men interviewed in 1995-99 and 2000-06 was around 50%. The proportion of subjects born in Lombardy region increased from 44.7% in 1991-94 to 53.0% in 2000-06. The corresponding proportions for subjects residing in Lombardy were 89.7 and 92.6%. Mean reported energy intake of male subjects decreased from 2668 kcal per day in 1991-94 to 2443 kcal per day in 2000-06. Table 2 gives the mean weekly intake of the food items contributing to the MDS, according to sex and period of interview. Monounsaturated/saturated fat ratio increased from 1.42 in 1991-94 to 1.51 in 2000-06 in women, and from 1.50 in 1991-94 to 1.54 in 2000-06 in men. Vegetables and meat intake decreased in both sexes over the period Table 3 gives the mean MDS according to period of interview and selected sociodemographic variables, and the coefficients (b) for factors included in the regression models on MDS, separately for women, men and all subjects. There 18.1 ± 9.2 18.5 ± 10.1 18.6 ± 10.1 17.6 ± 9.2 16.9 ± 9.7 17.9 ± 11.9 Vegetables 10.7 ± 5.2 10.5 ± 5.3 10.0 ± 4.6 11.7 ± 7.9 10.0 ± 5.6 9.1 ± 5.2 Fish 1.7 ± 1.2 1.7 ± 1.1 1.9 ± 1.2 2.1 ± 1.5 1.7 ± 1.1 1.9 ± 1. The sum does not add up to the total because of a few missing values.
Results
Trends in adherence to the Mediterranean diet C Pelucchi et al was no association between period of interview and MDS in both sexes, although MDS tended to increase in more recent calendar periods in women (b ¼ 0.11), and to decrease in men (b ¼ À0.08). MDS was directly associated with age at interview in women and-to a lower extent-in men, with subjects in the age group 55-64 years showing the highest adherence to Mediterranean diet in both sexes (b ¼ 0.69 for women and b ¼ 0.35 for men). Education was also directly associated with MDS (b ¼ 0.18 for X12 as compared with o7 years of education). Women and men born in central and southern Italy had higher MDS as compared with subjects born in Lombardy, while no significant association emerged with place of residence.
Discussion
Adherence to the Mediterranean diet, as measured by a score based on nine traditional characteristics of this dietary pattern and after allowance for total energy intake, did not change importantly over the past 15 years in this population. Therefore, our data weigh against an appreciable deviation from the Mediterranean dietary pattern in northern Italy since the 1990s. Lower consumption of meats and increased monounsaturated/saturated fat ratio were healthy components of the MDS that increased over the past 15 years in both sexes.
A nutrition transition to a diet with lower intake of cereals and higher consumption of meat and dairy products was reported in Italy and the Mediterranean region since the 1960s (Alberti-Fidanza et al., 1999; Balanza et al., 2007) . Thus, a major shift from the traditional Mediterranean diet is likely to have occurred before the period covered by our study (Sofi et al., 2005) .
Other findings of this investigation were a better adherence to the Mediterranean diet in middle-aged subjects (55-64 years), subjects with higher education and those born in central and southern Italy. It is not surprising that middleaged subjects had more health conscious dietary habits than young adults (that is, higher consumption of fruit and vegetables, lower consumption of meats), as the former are more prone to several health conditions known to be associated to diet. Similarly, education and other socioeconomic indexes are related to diet quality (Darmon and Drewnowski, 2008) , although this finding might be less applicable when considering the traditional Mediterranean diet (Tur et al., 2004a) . With reference to place of birth, our results are consistent with the variable composition of the Mediterranean diet in different areas of Italy (Ferro-Luzzi and Branca, 1995) , that is, typical Mediterranean diet in the South and a diet richer in animal fats in the North. This is reassuring on the quality of our data and the value of the MDS. Migration from central and particularly from southern Italy to the industrialized areas of northern Italy was frequent during the 1950s and 1960s, and our results indicate that migrants from Southern Italy to Lombardy conserved at least part of their dietary traditions.
The MDS has been previously related to several favorable health outcomes and an improved survival in the elderly . Such a score, however, does not necessarily represent the ideal Mediterranean diet. Nonetheless, we preferred to use this simple, intuitive a priori defined score to estimate the adherence to the Mediterranean diet rather than define patterns based, for example, on factor or cluster analysis (Edefonti et al., 2009) . Further, indexes by positive or negative component scoring, including the MDS, are the most common type of index used to address the adherence to the Mediterranean diet and the score adopted is not based on the current data, but has been widely used in previous studies (Trichopoulou et al., 1995 (Trichopoulou et al., , 2005 Bosetti et al., 2003) .
Among the limitations of this study, subjects enrolled may not be representative of the greater Milan population with reference to diet, also given the hospital setting of interview. However, interviewers specifically asked for dietary habits in the 2 years before admission to hospital and great attention was paid in excluding subjects with chronic conditions leading to long-term modifications of diet. Further, when we performed separate analysis by excluding, in turn, major causes of hospitalization (that is, traumatic conditions, other orthopedic disorders, acute surgical conditions), no association emerged between period of interview and MDS. To minimize potential bias deriving from variation over time periods of energy over-or underreporting (Hirvonen et al., 1997) , we adjusted the estimates for total energy intake (Willett and Stampfer, 1986) . Strengths of this study are the satisfactory validity and reproducibility of information on diet obtained through the food-frequency questionnaire (Franceschi et al., 1993; Decarli et al., 1996) , and the low percentage of refusals of the subjects contacted.
